Sustainable processes have recently awaked an increasing interest in the process systems engineering literature. In industry, this kind of problems inevitably required a multi-objective analysis to evaluate the environmental impact in addition to the economic performance. Bio-based processes have the potential to enhance the sustainability level of the energy sector. Nevertheless, such processes very often show variable conditions and present an uncertain behavior. The approaches presented for solving multiobjective problems under uncertainty have neglected the potential effects of different quality streams on the overall system. Here, it is presented an alternative approach, based on a State Task Network formulation, capable of optimizing under uncertain conditions, considering multiple selection criteria and accounting for the material quality effect. The resulting set of Pareto solutions are then assessed using the Elimination and Choice Expressing Reality-IV method, which identify the ones showing better overall performance considering the uncertain parameters space.
Introduction
During the last decade, industrial globalization has been continuously changing the business behavior, thus making it difficult to remain competitive in the global market for current processes/industries [1] . Additionally, the increasing government pressure on designing green processes has led to the need for developing more sophisticated strategies to design and manage industrial processes. The above together with the recent improvements in environmental analysis techniques has stimulated the emergence of sustainability strategies in process systems engineering (PSE) literature [2] . Here, one major challenge concerns how to combine multi-objective (MO) [3] approaches (maximize economic performance while minimizing environmental impacts) with uncertainty strategies for a reliable/quick response to unpredictable situations (including demands, prices, availability and quality uncertainties) [4] .
Along these lines, industrial symbiosis (IS) appears as a promising strategy to bring together companies from different sectors in order to share resources (such as energy, materials and water) and provide stability to the markets [5] . The concept of IS covers multiple important gaps in the current PSE literature [6] , since it attempts to enhance the process sustainability as well as the financial and social benefits for all the participants [7] . Nevertheless, in practice the application of IS strategies is a hard task to carry out, mainly due to the limited flow of information within industries, the lack of integration strategies, the complexity of synergy identification and the dynamic behavior associated to IS networks. In fact, several authors agree that in order to meet the highest sustainability standards, the synthesis and operation of robust industrial symbiosis systems should be improved in parallel with solution strategies for highly complex design and planning optimization problems [8] . Therefore, robust and flexible mathematical formulation should be developed to address IS problems using a PSE approach.
In the PSE literature, bio-based processes can be mentioned as one of the most representative example of IS, especially because of their structural and conceptual similarities. Actually, in the field of bio-based processes, multiple works can be found focusing on operating conditions, equipment units' efficiency, and raw material properties, among others. For example, Mikulandrić et al. [9] use an Artificial Neural Networks (ANN) method to predict the variability of the operational conditions (i.e., output temperatures) and model the dynamic behavior of a biomass gasification unit for its use in on-line applications. The above study uses a surrogate model which requires experimental training data. In parallel, Sepe et al. [10] Fixed cost in facility f for period t and scenario c F jftc
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